Supplementary Table 2 Atomic structure and phase stability of (Mo2/3Sc1/3)2AlC assuming monoclinic (C2/c) or orthorhombic (Cmcm) symmetry. Last row lists the phase stability of each structure expressed in formation enthalpy ΔHcp calculated with respect to the identified set of the most competing phases, viz. ScMo2AlC2, Mo3Al, Sc3AlC and Mo3Al8. Supplementary Table 3 Rietveld refinement of (Mo2/3Sc1/3)2AlC assuming monoclinic (C2/c) symmetry. From the Rietveld refinement of the XRD pattern shown in Fig. 1E the mass fractions of the different phases were: (Mo2/3Sc1/3)2AlC (84.9(5) wt.%), Mo3Al2C (7.5(1) wt.%), Mo3Al (7.1(1) wt.%) and Mo2C (0.5 (1) 
